Introduction We tested the responsiveness of the National Institutes of Health-sponsored Patient-Reported Outcomes Measures Information System (PROMIS) global health short form and a linear analog self-assessment for laparoscopy. Methods From May 2011 through December 2013, patients undergoing laparoscopy responded to patient reported outcome questionnaires perioperatively. Composite and single item scores were compared. Results One hundred fifteen patients, mean age 55 years, 58 % female, were enrolled. Visual analog pain scores differed significantly from baseline (mean 1.7±2.3) to postoperative day 1 (mean 4.8±2.6) and 7 (mean 2.5±2.1) (p<0.0001). PROMIS physical subscale and total physical component subscore differed significantly from baseline (14.4±3.0/47.4±8.3) to postoperative day 1 (12.7±3.2/42.1±8.8) (p=0.0007/0.0003), due to everyday physical activities (p=0.0001). Linear analog selfassessment scores differed from baseline for pain frequency (p<0.0001), pain severity (p<0.0001), and social activity (p= 0.0052); 40 % of subjects reported worsening in PROMIS physical T-score to postoperative day 1 and 25 % to postoperative day 7. Linear analog self-assessment mental well-being scores were worse in 32 % of patients at postoperative day 7, emotional well-being in 28 %, social activity in 24 %, and fatigue in 20 % of patients. Conclusion Single items and change from baseline are responsive perioperative quality of life assessments for laparoscopy.
Introduction
Recent years have seen significant innovations in minimally invasive gastrointestinal surgery including natural orifice surgery, robotics, single-port laparoscopic surgery, and endoluminal procedures. To assist surgeons and patients select appropriate procedures in comparison with one another, morbidity and mortality have limited utility. The likelihood of an adverse event in the perioperative period is often low, thus detecting a morbidity difference between two surgical approaches in a randomized trial is not feasible. Similar constraints apply to the length of hospital stay.
Attention has recently turned to patient-reported outcomes, and a number of trials have included quality of life (QOL) instruments to compare minimally invasive surgical approaches.
1 -11 In addition, patient-reported outcomes are gaining importance as components of valuebased purchasing and reimbursement strategies. We wanted to test the performance of two short global quality of life tools. First, we wanted to test a validated National Institutes of Health (NIH)-sponsored PatientReported Outcomes Measurement System (PROMIS) for use with minimally invasive surgical procedures.
the Patient Centered Outcomes Research Institute (PCORI) for research proposals and has found acceptance with the Federal Drug Administration as outcome measure, thus understanding the outcomes expected with commonly performed laparoscopic procedures would provide a baseline for clinical and research projects. The PROMIS tool has resulted from large QOL research collaborations over the last decade, is now frequently used for cancer-related QOL research, and is significantly shorter than the previously frequently used SF36. PROMIS is a publically funded and available tool and does not require payment to use. PROMIS does require weighted scoring however, which is supported by online tools (www.nihpromis.org/). In addition, we were interested in a previously validated single item, linearanalog self-assessment tool (LASA). 13 This tool is unique in that it can be used at the bedside similar to the visual analog scale (VAS), and single items can be used independently from the entire questionnaire. We wanted to evaluate which of the domains may be most affected by perioperative changes and therefore would provide an efficient way of capturing patient-reported outcomes and possibly enable real-time interventions. Both instruments are ten questions each and thus correspond to patients' preference for short QOL tools.
Methods
From May 2011 through December 2013, consecutive patients undergoing basic and advanced laparoscopic procedures were enrolled for this Institutional Review Board-approved study. Basic laparoscopic procedures consisted of procedures such as laparoscopic cholecystectomy or diagnostic laparoscopy with biopsy. Advanced laparoscopic procedures included splenectomy, adrenalectomy, and laparoscopic ventral or inguinal hernia repair. After consent was obtained, the patients completed the PROMIS global health short form (PROMIS 10), the LASA questionnaire, and the 10 cm VAS for pain assessment. The PROMIS global short form is validated for 7-day recall and has been previously used for 24-h recall. The LASA tool has been validated for 24-h recall. The patients then underwent surgery and the pain scale was again obtained as the patient entered the recovery room. A repeat measurement of both the PROMIS and the LASA was obtained at 4 h postoperatively, 1 day, and 7 days postoperatively. The patient's operative procedure and any conversion to open surgery were also noted. Study data were collected and managed using REDCap electronic data capture tools hosted at Mayo Clinic. Research Electronic Data Capture (REDCap) is a secure, web-based application designed to support data capture for research studies, providing (1) an intuitive interface for validated data entry; (2) audit trails for tracking data manipulation and export procedures; (3) automated export procedures for seamless data downloads to common statistical packages; and (4) procedures for importing data from external sources. 14 Each QOL tool was then scored and both composite and single item responses were compared over time using repeated measures analysis. Attention was paid to both the mean scores for the groups and their change over time, as well as the changes within the individuals. Changes within individuals attempt to answer the question: how many patients will feel better or worse after surgery and for how long?
A clinically meaningful change from baseline (better/ worse) has previously been defined as equal or more than 1.5 cm change on the VAS, 0.1 in the EQ5D (standardized, non-disease specific European quality of life 5 dimensions score) or larger than 0.5 standard deviation change in the PROMIS T-scores (total physical or mental component subscores) or LASA score.
15 -17 To allow comparisons with other studies, the EQ5D score was calculated from the PROMIS global scores as follows: (EQ5D score = 0.19123 + (0.00672 × Global2) + (0.00527 × Global3) + (0.00830 × Global4) + (0.04550 × Global6) + (0.02713 × Global7rescored) + (0.01305 × Global8rescored) + (0.00613 × Global9) + (0.02502 × Global10rescored). QOL scores significantly below the population mean are described as QOL deficits, here defined as LASA overall QOL scores of <5 out of 10.
Scores were compared by age groups, gender, and advanced or basic procedures using t test and chisquare tests and repeated measures models as appropriate. Missing data were not included in the analysis. With 115 patients, mean estimates are accurate to within 19 % times the standard deviation of each QOL measure with 95 % confidence.
Results
One hundred fifteen patients with a mean age of 55 years (±15) were enrolled in the study. Sixty-seven patients (58 %) were female; the mean body mass index was 31 (±7.4). Preoperatively, 112 patients returned their questionnaires. Of those, 59 patients underwent a basic laparoscopic procedure and 53 patients underwent an advanced procedure. Three patients were converted to an open procedure and were included in the analysis. At the postoperative time points, 96, 90, and 91 patients provided the scores for analysis. Eighteen patients (16 %), mean age 53 years, 57 % female, 70 % undergoing basic laparoscopy, did not mail in any scores after they left the hospital.
Group Means At baseline, the patients revealed mean physical and mental T-scores consistent with the 2001 United States census mean score (approximately 50, see Table 1 ). The mean preoperative VAS score was also as expected in patients presenting for an operation. For all patients, the mean pain VAS scale revealed statistically and clinically significant differences from baseline (mean 1.7±2.3) to postoperative day 1 (mean 4.8±2.6) and 7 (mean 2.5±2.1) (p<0.0001) (Fig. 1 ). There was no statistically significant difference between VAS scores by age (p=0.08) or gender (p=0.46); however, patients undergoing cholecystectomy and other basic procedures reported lower pain scores (p=0.001) than patients undergoing advanced procedures.
The PROMIS physical subscale, physical T-score, and EQ5D revealed clinically and statistically significant differences from baseline (14.4±3.0/47.4±8.3/0.7±0.01) to postoperative day 1 (12.7 ± 3.2/42.1 ± 8.8/0.6 ± 0.01) (p= 0.0004/0.0001/0.0008) (Fig. 2) , driven by answers to a question about everyday physical activities (p = 0.0001) (Fig. 3) . The overall mean PROMIS mental Tscore scores did not reveal clinically significant changes over time The group mean LASA scores revealed significant differences from baseline for overall QOL (p= 0.036), social activity (p = 0.0048), pain severity (p<0.0001), and pain frequency (p<0.0001). Figure 4 shows LASA pain frequency scores by procedure, suggesting that the advanced procedures may contribute to this finding. Unlike the PROMIS scores, LASA physical well-being did not reveal a significant difference from baseline; LASA fatigue revealed statistically significantly worse fatigue in the advanced procedure group, p= 0.038 (Fig 5) . Preoperatively, 17 % of all patients presenting for a laparoscopic surgery exhibited a QOL deficit (Table 2 ). Figure 6 depicts how the proportion of patients with a QOL deficit changed over time, depending on the age group. Younger patients experienced larger fluctuations; the number of patients with a QOL deficit increased by 50 % from baseline on day 1 and decreased by 50 % from baseline by day 7. The number of patients over 65 years old and with a QOL deficit also increased by 50 % from baseline and remained at that level by day 7.
When change from baseline within subject was assessed, 40 % of subjects reported a clinically meaningful worsening in PROMIS physical-T score on postoperative day 1, which persisted in 25 % of patients to postoperative day 7. In addition to LASA pain and fatigue, social activity scores were clinically worse in 24 % of the patients at postoperative day 7. Table 3 reports the percentage of patients feeling clinically significantly better or worse at the different time points as measured by LASA. Two thirds of patients reported no meaningful change throughout the post-surgical period. Few patients were clinically better. LASA physical well-being was the most resistant to change. Anxiety did not change significantly from baseline (p=0.185). The overall quality of life was worse in 17 % of patients at 1 week postoperatively. Table 4 provides a quick overview of item responsiveness which has been of interest in the literature. The overall well-being item of 24 There is a paucity of useful data in the minimally invasive surgical environment for benign disease.
A number of trials have included QOL instruments such as the SF 36 to compare minimally invasive surgical methods.
1 -11 Many trials are not able to demonstrate any overall QOL differences between procedures when the outcomes are measured at 1 month postoperatively, limiting the utility of these QOL tools as presently administered and evaluated to compare effectiveness.
In this study, we use two short QOL tools with frequent administration in a short-time period. Our study detects significant changes from baseline that correspond to findings in the Visual Analog Pain Scale, one of the frequently used tools for the comparison of surgical procedures. Below, we examine several reasons that may improve the utility of QOL tools for minimally invasive surgery: a shorter measurement interval, the Fig. 6 Percentage of patients with clinically significant QOL deficit (LASA score <5/10) in the perioperative time for patients older (n=29) or younger (n=83) than 65 years old Table 3 Percentage of patients who responded as clinically better or worse compared to baseline on the LASA tool 27 Therefore, reporting timeframes of 1 or 3 months may not capture acute changes in QOL, especially when comparing minimally invasive procedures to each other. Our study delineates the most significant patient impairment relative to pain and QOL within the initial 24 to 48 h postoperatively with group means returning close to baseline at day 7. As in other studies, the longer the time interval, the higher the 'missingness' of data. In our study, 16 % of patients did not return questionnaires after they left the hospital, despite multiple attempts to contact them and pre-addressed envelopes being repeatedly supplied. The patients who did not return the questionnaires were slightly younger (53 vs. 55 years) and had more basic procedures performed compared to the overall group (70 % basic procedures vs. 51 %). This population is likely younger and healthier than the overall population; however, the missingness of data may have influenced our results. Thus, it is important to consider short intervals to decrease the missingness of data so that the results represent the population as closely as possible.
b. Subscores: Overall QOL encompasses physical, mental, social, and spiritual domains. A minimally invasive surgical procedure may not impact all domains enough to have a clinically meaningful impact on the overall mean scores of an entire patient group. The subscores most affected by the intervention can demonstrate meaningful changes. In our study, the PROMIS physical T-score was more responsive in detecting the impact of the surgical procedure than the overall PROMIS T-score (= physical + mental Tscore) for the entire group of patients. c. Within subject changes: Efficace et al. suggested that the reporting of QOL data should include within subject changes to address the question how many patients felt better or worse. 28 , 29 Measurement of patients with worsening QOL 1 week postoperatively and patients with a QOL deficit can identify patients in need of more intense follow-up. Our study reveals that 1 day after surgery one in three patients is clinically worse than before surgery in items like fatigue and pain. At 1 week after surgery, one in five patients is clinically better and one half to two thirds do not experience a significant change in their well-being. We also noted a change in the proportion of patients with clinically meaningful QOL deficits and how that may be affected by demographic factors.
In summary, the subscores and the within subject changes appear to be the most sensitive parameters to detect the impact of minimally invasive surgery on patient well-being. Even when the overall group-mean did not show a statistically significant difference from baseline QOL score throughout the recovery period, about 30 % of patients felt clinically meaningfully worse. The results from this study can be used in discussions with patients relative to their expectations of postoperative recovery. Further studies should elucidate which 30 % of patients suffer more from a given surgical procedure and if targeted interventions can assist with their recovery. In our future studies, we may limit questionnaires to pain scores, PROMIS physical T-score, LASA fatigue, and social activity scores, which likely will be welcomed by patients and will reduce the analytic workload while delivering results. As a whole, the surgical community should consider using validated short generic tools over a shorter postoperative time period and include within subject changes in the reporting as it adds to the overall group comparisons.
